During the 1931 epidemic of poliomyelitis our colleagues, practicing in the community, spoke of the difficulty encountered in the diagnosis of a large number of acute illnesses appearing among their patients. There seemed to be no certain distinction between the cases which possibly were poliomyelitis and those which probably were not. In the New Haven Hospital, probably owing to the selective factors governing hospital admissions, we had, for a while, little difficulty in making satisfactory diagnoses, provided meningitic or myelitic involvement were regarded as an essential criterion. But before the epidemic was over we saw five patients with the usual features of poliomyelitis, including paralysis, in whom lumbar puncture revealed normal spinal fluid. These findings raised the question of the diagnostic value of spinal fluid examinations in poliomyelitis, and it is the purpose of this communication to elaborate this point.
Clinical Material The local epidemic began in June and terminated in November, 1931. During this period 266 patients were seen, in whom the diagnosis of poliomyelitis seemed probable. In 246 of these, paralysis or the presence of alterations in the spinal fluid established the diagnosis. In 20 patients this remained in doubt. Of the total number, 253 were admitted to the hospital and 13 were seen by us only once in the lumbar puncture clinic. The State epidemiologist reported' 296 cases from the townships which may be said to be served by the New Haven Hospital. Accordingly, a generous sampling of the reported cases was available for study.
Method of Study and Selection of Material
The diagnostic criteria used at the New Haven Hospital were those we took to be the standard ones. They consisted of,-the history of an acute illness, usually febrile; the physical signs of stiffness of the spine; and the demonstration of the usual alterations in the spinal fluid, with or without the occurrence of paralysis. However, 20 cases not showing stiffness of the spine were classified as typical, because they had paralyses and alterations in the spinal fluid, and were admitted comparatively late in the acute phase of the disease.
Patients on the wards were cared for by the medical or pediatric staff and, in addition, on admission and discharge each patient had a detailed muscle examination by consultants from the orthopedic staff of the hospital. Patients seen in the lumbar puncture clinic were examined by members of the pediatric staff and the record of the further course of the disease was obtained from Drs. McGuire and Porter.
In taking the histories, a special effort was made to obtain the family history in detail, giving attention to the occurrence of minor symptoms in other members of the family over a period of two weeks prior to the onset of the patient's illness and during his stay in the hospital.
From the clinical material mentioned above all cases satisfying the following conditions were selected for this study: T -r-_ 1 1 .
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As might be anticipated, some patients are included who entered the hospital in the early stage of the disease, and later, after a remission, suffered an accession of symptoms at which time a second lumbar puncture revealed an increase of cells in the spinal fluid. Cases 26, 27 and 28 followed this course, and thus, more or less appropriately, fall into the category of the "dromedary" type described by Draper' and others. Since the spinal fluid findings conformed to an accepted type of poliomyelitis, these cases will be excluded from further discussion here. Nevertheless, before dismissing them it is worth noting that negative spinal fluid findings were obtained in the presence of stiffness of the spine in these patients during the first "hump" of the disease.*
Returning to a consideration of cases 1 to 25, these, as a matter of convenience, will be referred to as "borderline" caess of poliomyelitis. Paralysis occurred in S of them. In case 1 it involved the face, in case 3 the leg, in case 12 the muscles supplied by the bulbar centers, in case 20 the leg, and in case 24 the face. When the legs were involved the paralysis was flaccid and the knee-and ankle-jerks were absent on the affected side. In all five cases there has been a partial or complete recovery of muscle strength. In other words, the paralyses were indistinguishable from the classical types. The lumbar puncture in each case was done within the second day after the paralysis was first observed, that is to say, at a time when changes in the spinal fluid usually are present.
Lumbar punctures were repeated in fifteen cases, with negative or equivocal results in eleven and positive results in four. Case in figures I to 3. It can be seen from the mortality and incidence of paralysis that one difference between the two groups resides in the uniformly favorable outcome in the former group. Unfortunately, no sure criteria of a favorable prognosis, applicable in the early stages of the disease could be established. However, the "borderline" cases ran a mild course and never seemed prostrated. This fact makes it difficult to evaluate the significance of the weekly incidence curve, because at the start, before the public became aroused by the press, it is most unlikely that any children mildly sick would have been referred to the hospital. It is pertinent to call attention to the epidemic at Madison, Connecticut, described by Paul, Salinger and Trask7, in which minor illnesses occurred before any frank cases of poliomyelitis. Some of the differences between the two groups shown in figure 3 depend on the criteria of selection. Thus in the "typical" group a few cases with paralysis, admitted late in the disease, exhibited no spinal stiffness on physical examination. On the other hand, no case was included in the "borderline" group unless spinal stiffness was observed. Other differences probably depend on the lower age of the latter group. Headache was a relatively infrequent complaint among the children, and drowsiness was an unusual symptom among the adults. The relatively low incidence of "dromedary" histories in the "borderline" cases is not readily explained and seems worth noting.
The fever and the white blood count did not differ materially in the two groups. Pathology No case died during the acute illness, but case 24 contracted a fatal attack of bacillary dysentery 3X2 months later. At autopsy a painstaking gross and microscopic study of the brain and cord failed to reveal abnormalities.
Animal Inoculations with Nasal Washings
The results of the intracerebral inoculation of monkeys with nasopharyngeal washings from patients are described elsewhere7. Suffice it to say here that the virus of poliomyelitis was recovered from case I1 and not from cases 9 and 15, the others of Table I , in which this procedure was carried out. It is worth noting that case 11 did not have paralysis.
Pathway of the Virus to the Central Nervous System
The demonstration of a normal spinal fluid shortly after the invasion of the nervous system had been announced by the appearance of paralysis or suggested by stiffness of the spine, would indicate that either the virus does not always enter the cord by way of inflamed meninges or that it is possible to have the meninges inflamed without detectable changes in the spinal fluid. In the evaluation of the above facts it must be admitted that parents are greatly alarmed by epidemics such as the recent one, and that quite probably children with mild diseases, ordinarily not seen by physicians, were referred to the hospital during the period under consideration. It must also be admitted that there are no data on the summer incidence of mild, acute febrile diseases of childhood in interepidemic periods. Especially is this true for physicians such as ourselves who are engaged principally in hospital practice and do not have the background of ordinary family practice of medicine. Nevertheless, one cannot overlook the chronological relation that existed between the illness under discussion and typical poliomyelitis in two families, "borderline" poliomyeltitis in one family, and acute minor illnesses in three other families. This relation in the family of case 11 is shown in detail by Paul et al7.
The proper weight to give to the stiff neck or back is not easy to determine. A stiff neck is not unusual in some acute diseases in children. Furthermore, little is known about the back sign in diseases other than poliomyelitis because testing for spacticity of the lower spine is not part of the ordinary routine physical examination.
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That the examination of the spinal fluid finally yielded positive results in some cases might have been the result of the irritation of the earlier lumbar puncture. This seems unlikely, since there were ten patients in whom the second tap was negative. At least, the positive spinal fluid examination on second tap will have to be taken as supporting evidence.
The fact that typical paralyses occurred in five cases otherwise impossible to distinguish from the rest as regards the history of the illness, the spinal signs, or the negative early lumbar puncture inclines us to believe that most, if not all, of the patients were suffering from the same infection and that it was poliomyelitis.
In a recent discussion of 350 cases seen in the 1930 epidemic in Southern California, Meals and Bower' stated that in over 12 per cent of cases "the spinal fluid findings were negative cytologically but the patients showed characteristic neurological findings". The lumbar punctures were not analyzed in reference to the days of the disease but the context of the communication indicated that they were done in the active stage of the disease. Accordingly, it is obvious that there is no sharp line between poliomyelitis and an undiagnosable acute febrile disease occurring during an epidemic of poliomyelitis. This is a view which has often been expressed before, particularly by Wickman8, Frost4, and Draper2. In the present study, the results of the examination for spinal stiffness and the study of the spinal fluid are presented. Other aspects of the relation of the undiagnosable illness to poliomyelitis are dealt with by Paul and his associates7 who recovered the virus of poliomyelitis from nasal washings of two patients similar to the more questionable cases described here. One of the two was case 11 of Table I in this report.
Summary
The data presented show that in 25 cases, difficult of classification according to accepted criteria, early examination of the spinal fluid did not aid directly in the establishment, nor in the elimination, of the diagnosis of poliomyelitis. By this we do not wish to imply that spinal fluid examinations are without value in the diagnosis of the disease, but rather to emphasize that, in our opinion, poliomyelitis occurs without alterations in the spinal fluid. It should be mentioned that, from our material, it would have been possible to add to the group presented, several additional cases differing in no essential respect but with the early lumbar puncture yielding spinal fluid with 8 to 12 cells or with fewer cells and a positive Pandy test. Thus every gradation, by routine test, was found to exist between normal and pathological spinal fluid, obtained by early lumbar puncture in poliomyelitis.
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